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□ 
□ 



hing Authority 



The applicant is hereby notified that the international search report and the written opinion ol 
have been established and are transmitted herewith. j >^ 

Filing of amendments and statement under Article 19: ^ 
The applicant is entitled, if he so wishes, to amend the claims of the international appIicatio|S<fisee Rule 46): 

When? The time limit for filing such amendments is normally two months from tRe date of transmittal of the 

international search report. 
Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 

121 1. Geneva 20, SwitzeHand, Facsimile No.: +41 22 740 14 35 
For more detailed instructions, see the notes on the accompanying sheet. 

The applicant is hereby notified that no international search report will be established and that the declaration under Article 17(2)(a) 
to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 



the protest together with the decision thereon has been transmitted to the Intemational Bureau together with the applicant's 
request to forward the texts of both the protest and the decision thereon tn the designated 0£*:ces. 

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 



□ 
□ 

Reminders 

Shortly after the expiration of 18 months from the priority date, the intemational application will be published by the Intemational 
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the intemational application, or of the priority 
claim, must reach the Intemational Bureau as provided in Rules 90bis.\ and 90bis3^ respectively, before the completion of the technical 
preparations for intemational publication. 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The Intemational Bureau will send a copy of such comnjents to all designated Offices unless an intemational 
preliminary examination report has been or is to be established. These comments would also be made available to the public but not 
before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in respect of some desigriated Offices, a demand for intemational preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority date (in 
some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for entry 
into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 months. 

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits. Office by Office, see the PCT Applicant's Guide, 
Volume II, National Chapters and the WIPO Internet site. 
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Facsimile No. (02) 6285 3929 
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(See notes on accompanying sheet) 



NOTES TO FORM PCT/ISA/220 



These Notes are intended to give the basic instructions concerning the filing of amendments under Article 19. The Notes 
are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions under that 
Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more detailed 
information, see also the PCT Applicants Guide^ a publication of WIPO. 

In theseTJotesT'^^SicI^^ of the PCT, the PCT Regulations and the PCT 

Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report and the written opinion of the International 
Searching Authorityj one opportunity to amend the claims of the international application. It should however be en:q)hasised that, 
since all parts of the international application (claims, description and drawings) may be amended during the intemational 
preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19 except where, eg. the 
applicant wants the latter to be published for the purposes of provisional protection or has another reason for amending the claims 
before intemational publication. Furtherrribre, it should be en^hasized that provisional protection is available in some States only 
(see PCT Applicant's Guide, Volume I/A, Annexes Bl and B2). 

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where the 
* Intemational Searching Authority has declared, under Article 17(2), that no intemational search report would be established (see 
PCT Applicant's Guide, Volume I/A, paragraph 296). 

' What parts of the international application may be amended? 

Under Article 19, only the claims may be amended. 

During the intemational phase, the claims may also be amended (or further amended) under Article 34 before the 
Intemational Preliminary Examining Authority. The description and drawings may only be amended under Article 34 
before the Intemational Preliminary Examining Authority. 

Upon entry into the national phase, all parts of the intemational application may be amended under Article 28 or, where 
applicable. Article 41. 

When? Within 2 months from the date of transmittal of the intemational search report or 16 months from the priority date, 

whichever time limit expires later. It should be noted, however, that the amendments will be considered as having been 
received on time if they are received by the Intemational Bureau after the expiration of the applicable time limit but 
before the conq^letion of the technical preparations for intemational publication (Rule 46. 1 ). 

Where not to file the amendments? 

The amendments may only be filed with the Intemational Bureau and not with the receiving Office or the International 
Searching Authority (Rule 46.2). 

Where a demand for intemational preliminary examination has been/is filed, see below. 

Cjlow? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one or more 
of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or amendments, 
differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is cancelled, no 
renumbering of the other claims is required. In all cases where claims are renumbered, they must be remunbered 
consecutively (Section 205(b)). 

The amendments must be made in the language in which the international application is to be published. 
What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the intemational application and the amended claims. It should not be confused 
with die "Statement under Article 19(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international application is 
French, the letter must be in French. 
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NOTES TO FORM PCT/ISA/220 (continued) 

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in particular, 
indicate, in connection with each claim appearing in the international application (it being understood that identical 
indications concerning several claims may be grouped), whether 

— ^ (i) the claim is unchanged; . . 

(ii) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 

The following examples illustrate the manner in which amendments must be explained in the accompanying 
letter: 

1. [Where originally there were 48 claims and after amendment of some claims there are 51]: 
"Claims 1 to 29, 31 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; claims 30, 33 
and 36 unchanged; new claims. 49 to 51 added." 

2. [Where originally there were 15 claims and after amendment of all claims there are 1 1]: 
"Claims 1 to 15 replaced by amended claims 1 to 1 1." 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding new 
claims]: 

"Claims 1 to 6 and 14 imchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged.'* 

4. [Where various kinds of amendments are made]: 
"Claims 1-10 imchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended'claim 
14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added." 

"Statement under Article 19(1)'* (Rule 46.4) 

The amendments may be accon^anied by a statement explaining the amendments and indicating any impact that such 
amendments might have on the description and the drawings (which cannot be amended imder Article 19(1)). 
The statement will be published with the international application and the amended claims. 
It must be in the language in which the international application is to be published. 
It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims as filed 
and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by using 
tUa ntrxvAc **^tst?*T!?r!t vHcfsr A^-C-? 19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations contained 
in that report. Reference to citations, relevant to a given claim, contained in the international search report may be 
made only in connection with an amendment of that claim. 

bnsequence if a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments and any accon^anying statement, under Article 19, a demand for 
international preliminary examination has already been submitted, the applicant must preferably, at the time of filing 
the amendments (and any statement) with the Intemational Biu-eau, also file with the Intemational Preliminary 
Examining Authority a copy of such amendments (and of any statement) and, where required, a translation of such 
amendments for the procedure before that Authority (see Rules 55.3(a) and 62*2, first sentence). . For further 
information, see the Notes to the demand form (PCT/IPEA/401). 

If a demand for intemational preliminary examination is made, the written opinion of the Intemational Searching 
Authority will, except in certain cases where the Intemational Preliminary Examining Authority did not act as 
Intemational Searclidng Authority and where it has notified the Intemational Bureau under Rule 66AbisQoi)y be 
considered to be a written opinion of the Intemational Preliminary Examining Authority. If a demand is made, the 
applicant may submit to the Intemational Preliminary Examining Authority a reply to the written opinion together, 
where appropriate, with amendments before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 436w.l(c)). 
Consequence with regard to translation of the international application for entry into the national phase 

The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as 
amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to, the 
translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see the PCT Applicant's GuidCy Volume II. 
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PATENT COOPERATION TREATY 

PCX 

INTERNATIONAL.SEARCH REPORT 
(PCX Article 18 and Rules 43 and 44) 




Applicant's or agent's file reference 
20402181 


FOR FURTHER see Form PCr/ISA/220 

ACTION ^ ^cll ^* where applicable, item 5 below. 


International application No. 
PCT/SG2004/000371 


International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 
17 November 2004 1 8 November 2003 


Applicant 

NAhTi^ANG TECHNOLOGICAL UNIVERSITY etal 



This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according to 
Article 1 8. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 4 sheets. 

It is also accompanied by a copy of each prior art document cited in this report. 



X 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the language in which 
it was filed, unless otherwise indicated under this item. 

□ The international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. I I With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 
I I Certain claims were found unsearchable (See Box No. II). 

I j Unity of invention is lacking (See Box No. III). 
With regard to the title, 

j the text is approved as submitted by the applicant. 
j I the text has been established by this Authority to read as follows: 



0 



With regard to the abstract, 

I I the text is approved as submitted by the applicant. 

fx"! the text has been established, according to Rule 38.2(b). by this Authority as it appears in Box No. IV. The applicant may, within 
' ' one month from the date of mailing of this international search report, submit comments to this Authority. 

With regard to the drawings, 
3- the figure ofthe drawings to be published with the abstract is Figure No. 1 
[X I as suggesteji by the applicant. 

I I as selected by this Authority, because the applicant failed to suggest a figure. 
I I as selected by this Authority, because this figure better characterizes the invjention. 
b. I I noneofthefiguresistobepublished with the abstract. 



Form PCT/ISA/210 (first sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/SG2004/000371 



Box No. IV Text of the Abstract (Continuation of item 5 of the first sheet) 

A method of actuating, comprising: filling at least a portion of a tube (21) with a liquid (19) containing electrolytes, 
the tube (21) having an inner surface that is electrically chargeable when in contact with the liquid (19); positioning an 
object (28) in fluid conmiunication with the liquid in the tube; and applying an electrical field (46) along a lengthwise 
axis across the tube at said portion for producing a pressure in the liquid. The pressure in the liquid exerts a force on 
the object so as to actuate the object (28, 30), An actuator (20) is also disclosed. 
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INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/SG2004/000371 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI. B81B 7/00, 1/00; BOID 61/42_ 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

WPAT, INSPEC keywords: actuat; electroosmo, electric double layer, EDL, electrokinetic; piston, plunger; micro, 

nano, miniatur; fluid, liquid, electroly; pressure, force, push; electric field; IPC: B81B/-, B01D61/42 



DCX:UMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim 
No. 



US 6537437 Bl (GALAMBOS et al.) 25 March 2003 
Column 15 line 28 - column 17 line 39; Figs. 6-8B 



US 6277257 Bl (PAUL et al.) 21 August 2001 
Whole document, in particular, column 4 lines 45-49 



LASER D J and SANTL\GO J G, A review of micropumps. Journal of 
Micro mechanics and Microengineering, vol. 14 (2004), no. 6, pp. R35-R64, 
published 19 April 2004 
See pages R54-R56 



1-2, 9, 11, 14-17, 
24, 26, 29 



I I Further documents are listed in the continuation of Box C 



See patent family annex 



c 



♦ special categories of cited documents: 
A" document defining the general state of the art which is 
not considered to be of particular relevance 

"E" earlier application or patent but published on or after the 
international filing date 

-L" document which may throw doubts on priority claim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 

"O" docunrtent referring to an oral disclosure, use, exhibition 
or other means 

document published prior to the international filing date 



"T* later document published after the international filing date or priority date and not in 

conflict with the application but cited to understand the principle or theory 

underlying the invention 
**X** document of particular relevance; the claimed invention cannot be considered novel 

or cannot be considered to involve an inventive step when the document is taken 

alone 

"V document of particular relevance; the claimed invention cannot be considered to 
involve an inventive step when the document is combined with one or more other 
such documents, such combination being obvious to a person sldiled in the art 

"&** document member of the same patent family 



Date of the actual completion of the international search 
27 January 2005 


Date of mailing of the international search report^ ^ p£g 20Q5 


Name and mailing address of the ISA/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02) 6285 3929 


Authorized ofTicer 
JULIA HU 

Telephone No : (02) 6283 27S4 



Form PCT/lSA/2 10 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



International application No. 
PCT/SG2004/00037I 



This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the 
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars 
which are merely given for the purpose of information. [ \ 



Patent Document Cited in 
Search R^oit 






Patent Family Member 


US 6537437 


US 


6797187 




US 6277257 


AU 
US 

WO 


33783/00 
6019882 

0055502 


EP 1169573 US 6013164 
US 6224728 US 6572749 


Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001 . 

END OF ANNEX 
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PATENT COOPERATION TREATY 



From the: 

INTERNATIONAL SEARCHING AUTHORITY 



To: 

Alban Tay Mahtani & De Silva 
39 Robinson Road 
#07-01 Robinson Point 
068911 Singapore 


WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCTRule43Ai,s.l) 


Date of mailing 2 FEB 2005 
(day/month/year) 


^Applicant's or agent's file reference . 
20402181 


FOR FURTHER ACTION 

See paragraph 2 below 


International application No. 
'PCT/SG2004/0G0371 


International filing date (day/month/year) 
17 November 2004 


Priority date (day/month/year) 
18 November 2003 


L^ntemational Patent Classification (IPC) or both national classification and IPC 
int. CL ' B81B 7/00, 1/00; BOID 61/42 


Applicant 

NANYANG TECHNOLOGICAL UNIVERSITY et al 



r 



This opinion contains indications relating to the following items: 
Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule A'^bis. 1 (a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 

FURTHER ACTION 

If a demand for intemational preliminary examination is made, this opinion will be considered to be a written opinion ofthe Inicrnational 
Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other than this one lo 
be the IPEA and the chosen IPEA has notified the Intemational Bureau under Rule 66. 1 6ij(b) that written opinions of this International 
Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a vmtten opinion of the IPEA, the applicant is invited to submit to the IPEA a 
written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 



3. For further details, see notes to Form PCT/ISA/220. 





Box No. 1 


□ 


Box No. II 


□ 


Box No. HI 


□ 


Box No. IV 




Box No. V 


□ 


Box No. VI 


□ 


Box No. VII 


□ 


Box No. Vni 



2. 



Name and mailing address of the IPEA/AU 

AUSTRALIAN PATENT OFFICE 

PO BOX 200, WODEN ACT 2606, AUSTRALIA 

E-mail address: pct@ipaustralia.gov.au 

Facsimile No. (02) 6285 3929 



Authorized Officer 
JULIA HU 

Telephone No. (02) 6283 2754 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



Iriiemaiional applicai.ion No 



PCT/SG2004/000371 



Box No. I 



Basis of the opinion 



With regard to the language^ this opinion has been established'bn the basis of the international application in the language in 
which it was filed, unless otherwise indicated under this item. 

I I This opinion has been established on the basis of a translation from the original language into 

the following language , which is the language of a translation furnished for the purposes of 

international search (under Rules 12.3 and 23.1(b)). 



6 



3. 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed invention, this opinion has been established on the basis of: 

a. type of material 

I I a sequence listing 

I I table(s) related to the sequence listing 

b. format of material 

[ I in written format 

I I in computer readable form 

c. time of filing/furnishing 

[ I contained in the international application as filed. 

[ I filed together with the international application in computer readable form. 
|~| furnished subsequently to this Authority for the purposes of search. 

I I In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been 
filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as filed, as appropriate, were fiimished. 



Additional commente: 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 



PCT/SG2004/000371 

Box No. V Reasoned statement under Rule 43^/5.1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 1-35 VKS 

Claims NO 

Inventive step (IS) Claims 3-8, 10, 12-13, 18-23, 25, 27-28, 30-35 YES 

Claims 1-2, 9, 11, 14-17, 24, 26, 29 NO 

Industrial applicability (lA) Claims 1-35 VES 

Claims NO 



c 



Citations and explanations: 
NOVELTY n<[) claims 1-35 

The invention of the claims is a method of actuating and a piston-type actuator based on a capillary/micro- 
capillary tube and by the application of electroosmotic principles. 

No individual document discloses all of the features of such an actuator as claimed. 

INVENTIVE STEP flS) claims 1-2. 9. 1 1. 14-1 7, 24, 26. 29 
Dl : US 6537437 Bl (GALAMBOS et al) 

Claims 1-2. 9. 11. 14-17. 24, 26, 29 : Galambos et al. (see in particular, col. 15 line 28 - col. 16 line 16, and Fig. 
6) discloses a method of actuating and an actuator (76) operated by a flow of a fluid in a microchannel (22) 
generated by an electroosmotic force. This prior art device appears to differ from the present claims only in that: 
the actuator arm (76) is actuated by the flow of a liquid in a micromachined channel (22) via a closed chamber 
(72) and a movable wall (74)^ while the present claims define that an object (piston) is positioned in fluid 
communication with a liquid in a tube. However, the citation does clearly demonstrate the application of 
electroosmotic principles for actuation, and differences in the actual design details such as channel versus tube, 
and the introduction of intermediate force transmission components (ie, closed chamber and deformable wall) 
appear to be mere technical variations. Therefore, the present claims are considered to lack an inventive step 
when compared with the above document. 
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